Specific labelling of cell populations in blood with targeted immuno-fluorescent/magnetic glyconanoparticles.
Current performance of iron oxide nanoparticle-based contrast agents in clinical use is based on the unspecific accumulation of the probes in certain organs or tissues. Specific targeted biofunctional nanoparticles would significantly increase their potential as diagnostic and therapeutic tools in vivo. In this study, multimodal fluorescent/magnetic glyco-nanoparticles were synthesized from gold-coated magnetite (glyco-ferrites) and converted into specific probes by the covalent coupling of protein G and subsequent incubation with an IgG antibody. The immuno-magnetic-fluorescent nanoparticles were applied to the specific labelling of peripheral blood mononuclear cells (PBMCs) in a complex biological medium, as human blood. We have been able to label specifically PBMCs present in blood in a percentage as low as 0.10-0.17%. Red blood cells (RBCs) were also clearly labelled, even though the inherent T(2) contrast arising from the high iron content of these cells (coming mainly from haemoglobin). The labelling was further assessed at cellular level by fluorescence microscopy. In conclusion, we have developed new contrast agents able to label specifically a cell population under adverse biological conditions (low abundance, low intrinsic T(2), high protein content). These findings open the door to the application of these probes for the labelling and tracking of endogenous cell populations like metastatic cancer cells, or progenitor stem cells that exist in very low amount in vivo.